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►olynucleotide detecting cell provided with a first electrode to which different DNA 
probes are lixed in luminous areas differing with a type of DNA probe and a second 
electrode(s) opposite to said first electrode; 

a voltage\applying unit for applying a voltage between said first electrode and said 
second electrode; akd 

an optical detefctor for detecting target polynucleotides which are trapped by 
hybridization between said DNA probes fixed to said luminous areas and said target 
polynucleotides, 

wherein an extending faction using a base labeled with an electrochemiluminescence 
(ECL) label to extend said hybridized DNA probes is performed, ECL resulting from the 
application of said voltage is detected, and the presence or absence of any extended chain 

. \ 

generated by said extending reaction i§ detected. 

2. (Amended) A polynucleotide assay apparatus according to claim 1, wherein said ECL 

label is a ruthenium complex or an osmiurti complex. 

\ 

\ 

3. (Amended) A polynucleotide assay apparatuyaccordin| to claim 1, wherein said optical 

detector is a pickup device for detecting said gCL'from a plurality of said luminous areas as a 

I \ 

2D image. I \ 

V \ 

4. (Amended) A polynucleotide assay apparatus according to claim 1, wherein said second 
electrode is configured of a plurality of electrodes, said apparatus further comprises electrode 
selectors for selecting a prescribed electrode out of said plurality of electrodes, 
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wherein said voltage is applied between said electrode selected by said electrode 
selector\and said first electrode to detect ECL from a prescribed luminous area selected out of 
said plurality of luminous areas. 



5. (Amended) ^polynucleotide assay apparatus according to claim 4, wherein said electrode 



selector is provided with TFT gate lines each connected to each of said plurality of electrodes. 

Y 

\ 

\ 

6. (Amended) A polynucleotide assay apparatus according to claim 1 , wherein said first 

\ 

electrodes and said second^electrodes are arranged on the same plane in alternate repetition in 

parallel in one direction, said "apparatus further comprises a device for controlling the duration 

\ 

of the application of said voltag^on the basis of the velocity of the expansion of the region in 

\ 

which said ECL occurs and the distance between the center line of said first electrodes 

%. 

arranged in alternate repetition in said one direction and the center line of said second 
electrode in said one direction. \ 

7. (Amended) A polynucleotide assay apparatus according to claim 6, wherein said voltage is 

repeatedly applied. / \ 

I \ 

8. (Amended) A polynucleotide assay apparatus comprising: 

a polynucleotide detecting cell provided with a first electrode to which different DNA 
probes are fixed in luminous areas differing with a type of DNA probe and a second 

electrode(s) opposite to said first electrode; \ 

\ 

4 \) 
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m voltage applying unit for applying a voltage between said first electrode and said 
second Mectrode; and 

aAoptical detector detecting target polynucleotides which are trapped by hybridization 
between sail DNA probes fixed to said luminous areas and said target polynucleotides to 
which is coup\pd an oligonucleotide labeled with an electrochemiluminescence (ECL) label. 

\ 

9. (Amended) A polynucleotide assay apparatus comprising: 

\ 

a polynucleotide detecting cell provided with a first electrode to which different DNA 

\ 

probes are fixed in luminous areas differing with a type of DNA probe and a second 

\ 

electrode(s) opposite to said first electrode; 

a voltage applying uni| for applying a voltage between said first electrode and said 
second electrode; and \ 

an optical detector for detecting target polynucleotides which are trapped by 

\ 

hybridization between said DNA probes fixed to said luminous areas and said target 
polynucleotides labeled with an electrochemiluminescence (ECL) label, by detecting ECL 
resulting from the application of said voltage. \A 

/ \ 

i \ 

\ \ 

10. (Amended) A polynucleotide assay ap^aratu^ comprising: 



a polynucleotide detecting cell provided wirh a first electrode to which different DNA 



probes are fixed in luminous areas differing with a typq of DNA probe and a plurality of 

\ 

second electrodes opposite to said first electrode; 
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plectrode selectors for selecting an electrode out of said plurality of second electrodes; 

and 

a v&ltage applying unit for applying a voltage between said first electrode and said 
selected electrode, wherein target polynucleotides which are labeled with an 
electrochemilurninescence (ECL) label and trapped by hybridization between said target 
polynucleotides and said DNA probes are detected for each luminous area selected out of said 
plurality of luminous\areas, by generating ECL from said ECL label by the application of said 
voltage. \^ 

11. (Amended) A polynuclei^de assay apparatus comprising: 

a polynucleotide detectiri^ cell provided with a first electrode to which different DNA 

\ 

probes are fixed in luminous areas \iiffering with a type of DNA probe and a plurality of 
second electrodes arranged on the sarke plane as said first electrode, wherein each of said 
plurality of second electrodes is separated from said first electrode and arranged in the central 
part of each of said luminous areas; 

electrode selectors for selecting an electrode" out of |aid plurality of second electrodes; 

V I 

a voltage applying unit for applying a voltage between said first electrode and said 
selected electrode; ■/ 

an optical detector for detecting an electrochemilurninescence (ECL) generated from 
ECL labels which label target polynucleotides, by the application of said voltage; and 

a device for controlling the duration of the application of said voltage on the basis of 

the distance between the central part of said selected second electrode and the boundary of 

\ 

6 \ 
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saidJuminous area adjoining said luminous area in which said selected second electrode is 
arranged and the velocity of the expansion of the region in which said ECL occurs, 

lerein said target polynucleotides trapped, by hybridization between said target 

polynucleotides and said DNA probes, in each of said luminous areas are detected. 

\ 

12. (Amended) ^polynucleotide assay apparatus according to claim 1 1 , wherein said 

\ 

plurality of second electrodes are arranged at equal intervals in two directions. 

\ 

\ 

13. (Amended) A polynudleotide assay apparatus comprising: 

\ 

a polynucleotide detecting cell provided with a first electrode to which different DNA 

\ 

probes are fixed in luminous are&s differing with a type of DNA probe and a plurality of 

\ 

second electrodes arranged on the stale plane as said first electrode; 

\ 

\ 

electrode selectors for selecting an electrode out of said plurality of second electrodes; 

a voltage applying unit for applyirig a voltage between said first electrode and said 

\ 

selected electrode; \ 



an optical detector for detecting an electk>chefailuminjbscence (ECL) generated from 

\ / 

ECL labels which label target polynucleotides, by tkje application of said voltage; and 

IN 

a device for controlling the duration of the application of said-voltage on the basis of 

y ■■ 

the velocity of the expansion of the region in which said ECL occurs, 

wherein said target polynucleotides trapped, by hybridization between said target 
polynucleotides and said DNA probes, in each of said luminous areas are detected. 
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14. (^mended) A polynucleotide assay apparatus comprising: 

. polynucleotide detecting cell provided with a first electrode to which different DNA 
probes are \xed in luminous areas differing with a type of DNA probe and a plurality of 
second electroqes opposite to said first electrode; 

electrode selectors for selecting an electrode out of said plurality of second electrodes; 

and 

a voltage applying \jiit for applying a ^ltage between said first electrode and said 

\ 

selected electrode, N 

wherein target polynucleotides which are labeled with an electrochemiluminescence 

I \ 

(ECL) label and trapped, by h}Widizat^n between said target polynucleotides and said DNA 

v — v 

probes, in each of said luminous areas are q^tected by detecting for each luminous area 

\ 

selected out of said plurality of luminous areal^by generating ECL from said ECL labels by 

\ 

the application of said voltage. 



3Z 



20. (Amended) A polynucleotide assay apparatus comprising: 

a^lstlynucleotide detecting cell provided with a first plate whereon a first electrode to 

\ 

which differenf ^NA probes ai^ilx^d in a plurality of luminous areas differing with a type of 

DNA probe is formed and 3/secondj^ubstrate which is arranged opposite to said first electrode 

\ / ^ 

and whereon a plurality of (second electrodes are formed opposite to said plurality of luminous 



areas; \ 

\ 

a voltage applying uhit [(44)] for applying a voltage between said first electrode and 
said second electrode; and 
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an optical detector for detecting target polynucleotides which are trapped by 
hybridization between said DNA probes fixed to said luminous areas and said target 



polynucleotides, 



\ 

wherein an extending reaction using a base labeled with an electrochemiluminescence 

\ 

(ECL) label to extend said hybridized DNA probes is performed, ECL resulting from the 
application of said ^ltage is detected, and the presence or absence of any extended chain 
generated by said extending reaction is detected. 

\ 

\ 

21. (Amended) A polynucleotide assay apparatus comprising: 

\ 

a polynucleotide detecting cell provided with a first plate whereon a first electrode to 

which different DNA probes are Sixed in a plurality of luminous areas differing with a type of 

\ 

DNA probe is formed and a second Substrate which is arranged opposite to said first electrode 

\ 

\ 

and whereon a plurality of second electrodes are formed opposite to said plurality of luminous 

\ 

areas; \ 

a voltage applying unit for applying & voltagg^betwe^p said first electrode and said 

1, 

ij \ 

an optical detector for detecting target ||oiy^ucleotides which are trapped by 
hybridization between said DNA probes fixed to said luminous areas and said target 
polynucleotides to which is coupled an oligonucleotide labeled with an 
electrochemiluminescence (ECL) label, by detecting ECL resulting from the application of 
said voltage. 

\ 

22. (Amended) A polynucleotide assay apparatus comprising: \ 



second electrode; and / w 
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polynucleotide detecting cell provided with a first plate whereon a first electrode to 

which different DNA probes are fixed in a plurality of luminous areas differing with a type of 

DNA probais formed and a second substrate which is arranged opposite to said first electrode 

and whereon \ plurality of second electrodes are formed opposite to said plurality of luminous 

areas; , 
\ 

a voltage applying unit for applying a voltage between said first electrode and said 
second electrode; and ' 




an optical detector^ for detecting target polynucleotides which are trapped by 
hybridization between said DNA probes fixed to said luminous areas and said target 



polynucleotides labeled with am electrochemiluminescence (ECL) label, by detecting ECL 

\ 

\ 

resulting from the application of said voltage. 

\ 

\ 

23. (Amended) A polynucleotide assaysapparatus comprising: 

\ 

a polynucleotide detecting cell provided with a first electrode to which DNA probes 

\ / y 

are fixed in luminous areas differing with a type of DMA probe and a plurality of second 

A 9 



I V 



electrodes arranged on the same plane as said fir^t electrode, wherein each of said plurality of 

I \^ 

second electrodes is separated from said first ^lectrode, and arranged in the central part of 

\ \ x 

each of said luminous areas, and arranged at equal intervals in two directions; 

electrode selectors for selecting an electrode out ojhsaid plurality of second electrodes; 

\ 

a voltage applying unit for applying a voltage between said first electrode and said 
selected electrode; 
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koptical detector for detecting an electrochemiluminescence (ECL) generated from 
ECL labels which label target polynucleotides, by the application of said voltage; and 

a device for controlling the duration of the application of said voltage on the basis of 
the distance between the central part of said selected second electrode and the boundary of 
said luminous area\djoining said luminous area in which said selected second electrode is 
arranged and the velocity of the expansion of the region in which said ECL occurs, 

wherein said targkt polynucleotides trapped, by hybridization between said target 
polynucleotides and said DtNfA probes, in each of said luminous areas are detected. 

\ 

24. (Amended) A polynucleotide, assay apparatus comprising: 

a polynucleotide detecting c^ll provided with a first electrode to which DNA probes 

\ 
\ 

are fixed in luminous areas differing With a type of DNA probe and a plurality of second 



electrodes arranged on the same plane as <Md first electrode, wherein each of said plurality of 



second electrodes is separated from said firstVleptfode, and arranged in one direction in 



A 

parallel with part of said first electrode; 4 

I \ 

electrode selectors for selecting an d|ectrodfe out of said plurality of second electrodes; 

\. 

a voltage applying unit for applying a voltage between said first electrode and said 
selected electrode; \ 

an optical detector for detecting an electrochemiluminescence (ECL) generated from 
ECL labels which label target polynucleotides, by the application of said voltage; and 

a device for controlling the duration of the application of §aid voltage on the basis of 

\ 

the velocity of the expansion of the region in which said ECL occur^ 

1 1 \ 
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therein said target polynucleotides trapped, by hybridization between said target 
polynucleotides and said DNA probes, in each of said luminous areas are detected. 

25. (Amended) \ polynucleotide assay apparatus comprising: 

a polynucleotide detecting cell provided with a first plate whereon a first electrode to 
which different DNA probes each having a phosphorothioate bond are fixed in a plurality of 
luminous areas differing wl^h a type of DNA probe is formed and a second substrate which is 
arranged opposite to said first\lectrode and whereon a plurality of second electrodes are 

\ 

formed opposite to said plurality of luminous areas; 

a voltage applying unit for applying a voltage between said first electrode and said 

\ 

second electrode; and \ 

\ 

an optical detector for detecting targfet polynucleotides which are trapped by 



hybridization between said DNA probes fixed f<pTsaid lumipbus areas and said target 

/ \ 

polynucleotides, 



wherein an extending reaction using debase labeled with an electrochemiluminescence 

V \ 

(ECL) label to extend said hybridized DNA probes is performed, ECL resulting from the 

\ 

application of said voltage is detected, and 

\ 

the presence or absence of any extended chain generated by said extending reaction is 

detected. \ 

\ 

^ _ 
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